Conditions required for activation of the mouse albumin or alpha-fetoprotein gene in hybrids between mouse lymphoblastoma and rat hepatoma cells.
Activation of two previously silent mouse hepatic genes has been investigated in hybrid cells between pseudodiploid mouse lymphoblastoma cells and hyperdiploid or hypertetraploid rat hepatoma cells. In this material, activation of the mouse albumin gene is a frequent event, whereas activation of mouse alpha-fetoprotein (AFP) occurs only in those cells that produce large amounts of albumin. Quantitative tests of hybrid populations for the activated proteins and their mRNAs revealed the expected sizes and structures: moreover, as in hepatoma cells, the amount of both rat and mouse albumin produced was directly proportional to the intracellular concentration of the corresponding mRNA. The cellular environment required for activation of the liver-specific genes was investigated by cell-by-cell analysis of each hybrid clone. Immunostaining for the presence of rat and mouse albumin and mouse AFP revealed unexpected heterogeneity in the phenotypes of the hybrid populations, which were found to contain cells that: (a) failed to express either of the proteins; (b) produced all three; (c) produced both rat and mouse albumin; or (d) produced rat albumin only. Karyotypic analysis indicated that the hybrid-cell phenotype depended on parental chromosome ratios rather than absolute numbers of chromosomes. It was found for albumin and mouse AFP that the fraction of immunostained cells was equal to the fraction of metaphases that contained a minimal rat-to-mouse chromosome ratio of 2.5 and 9, respectively. It is concluded that in those hybrids, expression of liver-specific genes is regulated by extinguishers, but in a dose-dependent fashion, suggesting the intervention of antagonistic activators from the rat hepatoma chromosomes.